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Abstract of JP 11322759 (A) 

PROBLEM TO BE SOLVED: To provide a method for producing a highly purified organic onium salt in a 
high yield without usi ng any reactors with anticorrosi on materials and without any processes for 
recrystallization, by using a com pound hardly subjected to hydrolysis as a starting material. SOLUTION: 
This method is conducted by reacting (A) a salt of the formula NH4 MFn (M is an element of 4 to 1 6 
groups in the periodic table; and (n) is 3 or 4 when M is of 4 group, 4 when M is of 5 group, 4, 6 or 7 
when M is of 5 group, 3 or 5 when M is of 7 group, 3 or 4 w hen M is of 8 group, 3 or 5 when M is of 9 
group, 3 when M is of 1 0 group, 3 when M is of 1 1 group, 3 when M is of 12 group, 4 or 6 when M is of 
13 group, 5 when M is of 14 group, 4 or 6 when M is of 1 5 group, and 5 w hen M is of 1 6 group) with (B) 
a salt of the formula QOH (Q is an organic onium) in an solution thus obtain! ng (C) an organic onium 
salt of the form ula QMFn . The com ponent A is pref. exemplified by NH4 BF4 , NH4 PF6 , NH4 AsF6 or 
NH4 SbF6 . According I y, the objective compound useful for e.g. surface -active agents and phase - 
transfer catalysts is obtained in a high yield and in a high purity. 
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py^x>7A, 1, 1, 2, 3, 3, 4--\=P^f7u 
t°pys>x<7A, 1, 1. 2, 3, 3, 5-'v£-9-*?- 
;l/h°ny v-'x^A, 1, 1, 2, 3, 4, 4-'v£-tM 
5"-;bfc°py i2r7>A, 1, 1, 2, 3, 5, 5 
^^HfDiJi/'-^A 1, 1, 2, 3, 4, 5--N4-- 
tMTT'l'tfP y i^x^A^A^tf Bti5„ 

[0015] (i i) trt/sfc y x <7 Af t-g-ti 

-xf;l/-N-^f;VWJ->)i, N, N-vtl^ 
y x^7 A, N — 7^7*71/— N -x^b^;!/* U x 
«>A S N, N-y'lfMM i j7-7A, 1, 1, 2- 
h 'J 7< 7^1^/1/* y x'> A, 1 , 1 , 3 - h y t< TT'l/'t 
;b^'Jx^A, 2-xf;V-i, 1 -S^^I^UifcU 
X-7A. 3~xf-;]y- 1 , 1 -77f;I/WJx-) 
A, 1 -xf ;|/- l , 1 
-xf;|/-l, S-^f/l'WJx^A, 1, 1- 
->*xf;V- 2-7^ tVI^/V* y x >> As 1 , 1 - vxx 
;l/-3-^^;l/*'J-!)A, 1, 2-yxf;l.-l 
-^^l/WJx'JA, 1, 3— >*xf;l/-i-^f 
/l/WJx^A, 1 , 1 , 2 - h 'J xf;Vt^ ft ) ; 77 
-7- A, 1, 1, 3-F'JxfMM'Jx^A, 1, 

1, 2, 2— r F^^f^WJx^A 1, i, 

2, 3~f b^^fWWJx^A 1, 1, 2, 5 

^Iz-tyu^ y x^A, 1, 1 , 2, 6-tF 
^^f^Myx^A, 1, 1, 3, 3-7h7^f 



C5) 1 1 -3 2 2 7 5 9 
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MWJx')A, 1, l, 5, 5-f h7^f;Vt;!/ 
*'Jx<)A, 1, 1, 3, 5-rb7^f-M-^t'Jx 
r > A s 2 -x^;l/~ 1 , l , 3 - h y ^ -^;V4E ;l/* U x 

9 A, 3 -xtt/I/- i , 1 , 2 - h y ^ y x 

•> A, 2 ~ X77I/- 1 , 1 , 5 - h y t< f 7bt U x 
*y A, 5 - x^;i/- 1, 1 , 2 - h y >< x;i/e;U* y x 
>>A, 2 -x^-;l/- 1 , 1 , 6 - h y ^f-jls^jlfr y x 
•7 As 6 -xf;l/- 1 , 1 , 2 - j- y ^ y x 

<j7A, 3-x^;l/-i, l, 5-h>J^f;l^;l/*yz 
10 ^A N 5-xf;V-l, i, 3- h y ^f;l/t;l/*ijx 
■>A, 1, l-$?x^;l/-2, 3-^f-;l/t;l/*Ux 
*>A, 1 , 1 - 7'i 2 , 5 - i/7< V x 

")A, 1 , 1 - i/x 2, 6 - So* ^A/^A/fr V — 
1, l-^xf-;l/-3, 5-77^WJx 
A, 1 , 2 - 5?x^-;l/- 1 , 3 - i>'7< 7\>HE;l/# U x 
As 1 . 3 -y'xf-;|/- l , 2 -S?t< ^JltJUt- V x 
^As I , 2 - yifil- 1 , 5 -^^^Iz-t^y x 

.7 As 1 , 5 >'X7AjI/- l , 2 ->7f;WMiJx 

<7 As 1 , 2 - VzLfrV- I, 6 - V s U x 

20 *7 As 1 , 3 - 7*xf-;l/- 1 , 5 - i-)l^;Vt- V x 
As 1 , 5 -- yif*- 1 , 3 - f-;l/-t;l/;fs y x 
9 As 2 , 3 - >'x f-;!/- 1 , 1 - £y ^As^fr t- V x 
vAs 2 , 5 - ;2'x-^;V-~ 1 , 1 - s>V y x 

^ As 2 , 6 - I, l-*J* ^;]/^;lts V x 

V As 3, 5 -i/xf;!/- 1 , 1 -i/^^)^ V x 
^As 1 , 1 , 2, 3, 5-^7^^f;l/tM!j7') 
As 1, 3, 2, 3, 6-^^f;l/WJx 7 
i^s 2-x^;l/-i, 1, 3, 5-fF7^fM;l/* 
'J x^As 2-x^-l, 1 , 3, 6-fb7^f;l/ 
30 y x<7 As 3 -x^;l/- 1 , 1 , 2 , 5-fF7 

^f;I/WJx^A 3-xf-;l/-i, i, 2, 6- 
f- h 7^f;l/tM'Jxi>A, 1, 1, 2, 3, 5, 6 
-^-y- ^ t'-;1/ ; e-;1/^ y x >> Lmtfmf 5 ft£ . 
[0 0 16] (iii)-T5^V*yx>7Afb^ 
JglC^WlCM:, N, N' -^f/HS^/'Jx? 
As N-x^-;l/-N' -^f-;^5^yyx-7As N, 
N' -^xfMS^/'Jx^A, 1, 2, 
f;H5^/iJx 7 A, 1, 3, 4-h'J^f;W5^ 
V'JxyA, 1 -xf;l/~ 2 , 3 -i/* 5 ^y"y 
40 x-^As l-x^;I/-3, 4 -y^W'^V'yx') 
As l-x^U-3, 5~y7f-;K?^'Vyx7A, 
2-x^;l/-l, 3-^7^!/^5 77Vyx.7As 4- 

xf-;i/-i, 3~^^x;i/-r5^yyx'7/ As lt 2 - 

J>xf ;y- 3 -T^f M 5 ^/'J X7A, 1, 4->>'x 
^l/-3-^f/K = ^/y^!>A, 1, 5-i>'X7^;b 
~3~^f;M5^/yx7A, I, 3-7>x^;l/-2 
-^f;W5^y*'jx7A, 1, 3-^x^-4-^ 
W = ^V'Jx->A, 1, 2, 3-b'Jx^K5^ 
V U x>7 As 1 , 3 , 4 - h 'JxfM = x>7 
50 As 1, 2, 3, 4-fh7^W5^/Uxi>A, 
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l-Xf7l/-2, 3, 4~~hV ^f-Jl^^^VV^ 
A, l-X^;I/-2, 3, 5~h^f/K5^/U^ 
*>A, l™x^;b-~3, 4, 5™hU^;W 5£VU 
x^>A, 2~-x^/t/-l, 3, 4 - F U y^yb-Y^V 
U x A, 4 - x^-;l/-~ i , 2 , 3 - F V y* 5 ^ 
*/yx^A. i, 2-yxf;l/- 3 5 4-^;*?-;W$ 
; /V^^A, 1, 3-yxf;l/-2, l-VttM 
5^/'J^ A, 1 , 4 -yxf;h- 2 , 3 -i/*=f-;]/ 

2, 4-^x^;l/-l, 3-^* 10 
5 £V U x^7 A, 4 f 5 - yxf;l/- l , 3 - i/ 
^f"/W5^Vy- T >A, 1, 2, 3-h'Jxf/V-4 
-^WS^VUx^A, !, 2, 4-4 ] Jxf;l/- 
3-^f;W5^/Ux^A, 1 , 2, 5-bUxf;l/ 
~ 3 - ^ 5 x^)A, 1 , 3, 4 - h U xf- 
2 - y<f~;l/-r 5 £VU x^ A, 1, 3, 4 - F U x 
f-Zb-S-^fM^^Vyz^A, I, 4, 5- 
xf;b-3-^f;W5^/iJx^A, 1, 2, 3, 

4 , 5 - ^ y 9 * 5 #v u - a^ w 5 n 

-So 20 
[0017] (IV) fh7t K n tf y 5 S ; x^Afh^| 
MtSftW^tt, N, N' ™^f;bfh7t:KDeiJ 
5 ^> A, N — xf;t- N ' - ^ F 5 fc: F n h° 
U5i/x^A, N, N' -j;xf;I/f F^t: Fu fcf y 5 
S>x^A, 1, 2, 3~Fy^;b7-F:7t:FPt?y 5 
2/x£A, I , 3 S 5 
Sax^A, 1, 3 5 5 -h'J^f;l/rh7t:FntfiJ$ 

tiVS^x^A, 1 -x^-;l/-~ 3 , 4-^f;bf b7 
t FPfcfy 5i>x^A, l-xf;l/-3, S-v^^i/ 30 
f h7hFut:U5yx^A, 1 -x^/l/-3, 6-2/ 
^f;l/fb7li Fntf U 5>'x^A, 2-x?-/l/- 1 , 
3-yy^f!>7t: Fu tf y 5 2/x^A, 4-xf;l/ 
-1, 3-^f;l/fh7t: FotfU 52>\x^A. 5- 
x^-;l/-~ 1 , 3-^f;I/rh7t FntfU 5S>x^ 
A, 1, 2, 3, 4-fh7^^1/f h7t FntfU 5 
y>x^A, 1, 2, 3, 5-fh7^;l/f h7t:Kn 
fcfUS^x^A, l-x^-;F-2, 3, 4 - F y y^;l/ 
fh7t: F n fc? y ^ yx>) A, 1 -xf;b- 2, 3, 5 

- F 'J ;bf h 7 H Fn t! U 5 y^x^ A, 1 -xf-;l/ 40 
-2, 3, 6 - h U ;I/f h 7 fc: Hn t ij 5 ^x»> 

A, 2-~x^-;F~~i, 3, 4-hU^f;I/fh7t:FD 
tfUSv^x^A, 2~x^;l/-i, 3, S-FU^^b 
rh7t FPtfU 5fc^A, 4-x?-/F-l, 2, 3 

- h^f;I/f h7t Fntfy 5^x^A, 4~-x5 L ;b 
-1, 3, 5-Fy ^f;l/fh7H FPtfy 5S/x^ 
A, 4 -x^/b- i, 3, 6 - F y ^ ^vl/x F 5 H Fn 
Ify^yx^A 5-x^;l/-l, 2, 3~F0y<^;U 
fh7t Fa try Syx^A, 5 -x-^;l/- 1 , 3, 4 
-h^f;l/fF7tFn^J5s;x^ i, 2-^ 50 



KfKPF 1 1 - 3 2 2 7 5 9 
10 

xr;b- 3, ^;b-r Fvk Fntfy 5 >>'x ^7 

A, l, 2-SJx^7l/-3, 5-Wf;l/fh7tKn 

ey^v^x^A, 1, 2-2/x?-;b--~3, 

r F7t Fntfy 5 5/x^A, 1 , 3~S/x^;l/-2, 
4 ^ ^ ;b ^ ^ fc 1* p ^ ,j 5 2 ^ j ^ 3 _ s >- 

x^;l/ - 2 , 5 - ~M/r F 5 \l F p b° y 5 2/x <;> 
A, 1 , 4 - yxf/l- 2 , 3 = f~)\sy~ F *7 1 F a 
tf y 5 yx r ^7 A N 1 , 4 - S/x^;l/- 3 , f-yF 
T" F "7 t: Fp tf y 5 S/x^7 A, 1 , 4 - 2/xf;|/~ 3 , 
6-^f;I/fh5k FPti°y 5S/x£A, i, 5-^ 
x^;F- 2, 3 - S/^ f-;ivr- F^t: Fn t? y 5 S>x ^ 
A> 1, 5 - >?x ^ - 3 , 4 - 5? y< ^;L-r F ^ t: F a 
"t- y 5 S>x ^ A, 1 , 5 - v'X 3 , 6 ™ So* 

x F^kKatfy 5S>x^>A. 2, 4 — >*x^;l/- 1 , 
3 - v / f-)V-r F7tF a fc: V 5 v'X ^A N 2 , 5 - 2/ 
xf;I/» 1 , f ^ t: F n \f V 5 vx ^7 

A, 4, 5 - yxfjl/" 1 , 3 - i/* f;br F ^ fc: Fn 

b°y;yxr>A, 4, 6-^x^-1, 3 

fF7bFnh°^yx^A 1, 2, 3, 4 5 5 —^ 
>?^f;Vf h7k FPtfy 52^x^7 A, 1, 2, 3, 
4, 6-^^f;I/fh7t Fntfy 5> ; x>>A. 
1, 2, 3, 4, 5, F7t:FnL 0 
y^S/x^A, ^:f;F^7tf'ev^n/^xyA, x^ 
^US/Tlfir^^Dy^x^Ax *?-)l/is7 Ey^n ^> 
>ftx ^7 A, x^;l/ S/ 71ft: ^-^a^ >fH?x r> AH 

[0 0 18] (v) tf^^>>x^A{b^ 
WlcM&ffiteli, N, N, N' , N y -x F ^y^-yl/fc: 
^ta"^, N-x^;l/-N, N' , N' -FU>C^- 
;ly e-N^S>x^7A, N, N-^xf^-N' f N' 
^^;I/^7^xA, N, N f N' -hyxf;l/-N' 
-/f/l/W^yx^A, N, N, N' , N' -7^7 
x«fcX7yx^A, 1, 1 , 2, 4, 4-^>^y< 
■^;Iyfc: 0 -N-7>>xr>A, 1, 1, 3, 4, 4— ^V^f- 
;1/1x^:^S>x^a, 1, 1, 2, 3, 4, 4-'\4 1 +M 
^;l/b°^^5/x^A, 1, 1, 2, 4, 4, 5 -^4'-^ 
y<^;lytf^^>>x^A. 1, 1, 2, 4, 4, 6-^ 
^^f-;l/tf^vS>x^A, 1, 1, 3, 4, 4 S 
W^f;l/hX7i>x^A N l-x^;l/~-i, 2, 4 r 
4— r F9^^;btf^^^x^7A N 1 ~-x^-;F- 1 , 

3, 4, 4 -rF7^f ;l/fc:X7^xr)A 2 ~x^-;b 
-1, 1, 4, 4-fh7^f/H:X7yx^A, l- 
xf;l/-i, 2, 4, 4 ~7""-h7^;bfcX7^x t ) 
A, l-x^;b-l, 3, 4, 4 — x F7^f;l/h°^7 
S/x^7A, 1 , l-> ? x^;l/™2, 4, 4-Fyy<^;l/ 
fci^vx^A, 1 , 4 -y^xf/l/-- ] , 2, 4 — F V 

^^l/^y'-H/A 1, 2 -i/x^lz-i, 4 5 4 

- F y ^ s>x ^7 A, 1, 3- >>x^;b- 1 , 

4, 4 - F ! J ^^^^^^x^AfAWSnSo 
[0 0 19] (VI) bXiJyx^Aft-^ 



(7) 
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N - X N - X 3=71/ If ^ U ^- *7 As N, N - Ax 
tf A y Ax ija, i , i , 2 - h y X tf a y A* 
x 9 A, 1 , l, 3 - bVX =h)l tf A U A*x «> A, 1 , 
1, 4-hy X^Al-tfAyAx^As i, i, 2, 2- 
x h AX A;b tf -A U vx.'y- A, l, l , 2 , 3-f F7 
A =f-)\> tf A U Ax 1 , l , 2 , 4 —7- b 5 X A A 
tf ^ U Ax A As 1 , 1 , 2 , 5-rt-7?i AA tf A U 
A'x »> A, 1 , 1 , 2 , 6-rf7^f;l/ tf A U x •> 
A, 1, l, 3, 3— rh7^f;l/^'J^-!>i, 
1, 1, 3, 4-fh7^f/l/Wjfc7i 1 , l, 
1 , 3 , 5 — r b A X fcf A 'J Ax f A, 1 - x A ;!/ 
~ 1 , 2 -- AX AvUA-sy Ax -7 A, 1 -if;!/- 1 , 
3 - ^ X AA tf A y Ax 7A, i -X-7-/I/ i , 4 -~ A 



Xf-zHfAy v'x^a, 
x^tfAy Ax^ a, 

X^Al/tf-A'J i/x^A, 

XAAtfAy AxAAs 

fcf^yi>x-7A, 1, 1 



>x 

A, 

A, 

A, 

A. 

A. 

A, 

A, 

A, 

A, 

A, 

A. 
A, 
A, 
A, 
A, 
A, 
A, 
A, 
A, 
A, 
A, 
A, 
A, 
A, 
A, 
A, 



1 ~xf-;I/~ l , 2, 3- HJ 

1 -xf;I/- i , 2, 4 - h U 

1 x AA l , 2 , 5 - h 'J 

1 -xf;l/- l , 2 , 6 - h y 

1 -x^;l/- 1 , 3, 4-1- 'J 

1 -xf7b- 1 , 3, 5-h'J 
1, 1 -isJL?-)l-2~yi?)l 

- Ax?Ai/- 3 - x a a tf a y 

1 , 1 - Ax AA- 4 - X tf Ay Ax r> 
- yxf;l/- 2 , 3 - A' X AA tf A y A'x A 

4 - A* X A/u tf A y Ax >7 

5 -A"XAAtf Ay Ax?- 

6 - AX =}•)]/ tf A y Ax -7 

4 - A' x A;b tf a y A— 9 

5 _ ^ ij 07- ^ 
3- h 'J ^^l/^'Jv'xv 

4 — b y x?7t,tfAy ax? 

6-hyx?7l/tf^y Ax? 
2-h 'JX^Al/tfAy Ax-y 

4 - f y x i-)V tf a y Ax -7 
s-i-yxf-A'ifAy Ax<7 

6- h 'J XAAtf^y Ax A 

2- h 'J^f;H:Xiji/"x7 

3- h 'J^f/l/tf^U > ; x £ 

3 - A' X AA tf A y Ax >7 

4- hyX^l/tfAy Ax>y 

5 — AX tf A y Ax f> 

6 - AX fcf A y Ax >7 

5 - A'X ^/t/ tf A y Ax >7 

4 - X tf A y A'x <y 

s-AV^i/tfAyAx-y- 

6 - a"x =f-j]/ tf a y Ax <7 

2- AXAAtfAO A*X>y- 

3- AXAAtfAy A'x? 



•7 A 
1 , 
1 , 
1 , 
] , 
1 , 

1 , 

2 - 

2 -xAA 
2 -xf;l/ 
2 — xg=-;l/ 
3-x^;b 
3-xf-;V 
3-x^-;l/- 1 

3- x?-;l/- 1 
4 ~ x-f;i/- 1 

4- x^-;l/- 1 
2-yxf;l/- 
x^;l/~ 1 , 2 
2 -y'x^- 

2- Ax?-/t/- 

3- y.i + >l- 
3-yxf;l/~ 
3-yif;l/- 



1 - 

1 Ax-/-;b 
1 

1 -->*if;b 
1 -yxf;l/ 
1 

-X^7l/- 1 
1 
1 
1 
1 
1 



3-^x^-;l/- 1 
4 -Vzjf-fr- 1 
4 — i>'x^;l/~ 1 
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20 



.30 



40 



A, 
A. 
A, 
A, 
A, 
A. 
A, 
A. 
A, 



)V- 
)V- 

)]/- 
)]/- 
)i>- 



-x^;b 
1 , 
l , 
l, 
1 , 
1 
1 
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1 , 2 - h y x •;/- ;[/ - 4 - t< ^;Hf y i^x -7 
1 , 2 - h y x^;l/- 5 - >< tf ^ y S/'x -7 
1 , 2 - t- 'J xf;V- 6 - t< tf ^ 'J -y \ <7 
1 , 3 - h 'J X 2-^. f-jl tf^ y ;VX 

1 , 3 - h y 4 -- A tf ^ y >>'x 

1 , 3 ->^x^;L/~ 5 ~^^;l/tf^y v^x^ 
1 , 3 - h 'J xf;V- 6 -^f-^tf^y S/xr7 
1 , 4 - h y xf;l/- 2 - >< f-;!/ tf^s y i/x >> 
1 , 4 - 1- y x^;I/- 3 - y< tf^ y >>X 
-x^;l/- 1 , 1 -i/j. tf ^ y >>' - ^7 A, 3 
- 1 , 1 -SAX ^;l/tf^y S>'x>yA, 4 -xf 
1 - *? t< tf ^ y A : x >j7 A, 2 , 3 - S>x A 
1 -^AflUf-s'Jyxyi, 
1 - AX A;l/ tf A y Ax t> a, 
1 - A' X tf A y Ax r > A, 



1 



77 



-;Hf Ay yAvA, 



1 - A" X tf A y Ax >> A , 
1 , 1 - A'X A;l/ tf a y Ax ^ a, 
1 - X tf A y Ax. A A. 1 , 3 
~7<A;btfAy Ax A A, 1 
;l/tf Ay Ax A A, 1, 2, 
;'yh°Ay-AxAA.. 



;l/tfAy yX7A 
;b tfAy Ax^A, 
;!/ tf Ay Ax A A, 
;Hi°AyAxAA, 
;l/tf Ay Ax A A, 



2, 
2, 
2, 
3, 
3, 
1 . 



2, 4— AxA 
2, 5 - Ax A 

2, 6-AxA 

3, 4 -Ax A 
3, 5-AxA 
1, 2 -Ax A 
-i?xf;]/- 1 

, 4-AxA;u-l-XA 

3- h 'JxAA- 1 -A A 

4 !• y xf;A l-Af 

5-h'Jxf;A 1 -yJA 
6 - h y xf;A 1 - XA 

4- A'JxfA- l-X^ 

5- b 'JxAA 1 -XA 
2 - h yxAAtfAy Ax 



1 , 2 - h y x A A- 3 ~ X AA tf A y Ax <y 50 



A A, 1 , 1 , 3-b y xA;btf Ay AxAZx, 1 , 
i, 4-hyxA;i/tf^yAxAA, i , 1, 2, 3- 
AhAxA;HfAy yA7A 1, 1, 2, 4 -A FA 
xAAtfAy Ax-j/A, 1, 1, 2, 5 —A h Ax AA 
tf Ay Ax A A, 1, 1, 2, 6 -A h AxAAtf-<y 
Ax: A As 1 , 1 , 3, 4 - Ah 7if;Hf^>J Ax A 
As 1, 1, 3, 5 —A h AxAAtf A'J Ax. AAlfXY* 

[0020] ®$mm^7-um%%mik$%i 

(i) tfyAxAAfb^fel 
Itlfffittt, N-Af;Hf y A'xAAs N-xAA 
tf y Ax^As 1, 2 -AAAAtf y yxyA 1, 3 

- A' X f-;l/tf y Ax >> As 1 , 4 - AA A A tf V Ax A 
As 1 -xA^-2-XA;l/tf y Ax^As 2-xAA 

- 1 -Xfvbtf A>-7A 1 -xAA-3-XAAtf 
y Ax A As 3 -xA;l/- 1 -XA;btf y Ax>7As 1 
— x^;!/— 4 — X A;l/tf 'J Ax A A, 4 -xAA- 1 - 
X AAtf y Ax A As 1 , 2 -AxAAtf y Ax -7 As 

1, 3-A'xA;btf y i>A 7 A 1, 4-AxAAtfy 
A'x^As 1, 2, 3-h-yXAAtfyAx^As 1, 

2, 4-hyXAAtf yAx^As 1, 3, 4-h'JX 
AAtf y y-7A, l , 3, 5 - h V X tf 'J Ax «> 
As 1, 2, 5 -A y XA;l/tf 'J Ax^As 1, 2, 6 
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- h V ;>< A;Hf y Ax^As 1 -xAA- 2 . 3 -AA 
A A tf y Ax ^ As 1 -x A/l/- 2, 4 - A A AA tf y 

^A, 1 -Xf;l/- 2 , 5 ~ A A AA tf U Ax A 
A, l~xf ;l/2, 6 - A* A AA tf U ;Ax 7 A , 1 - x 
A A - 3 , 4 - A A AA tf U yz^i, ] - x A A - 
3 , 5 - A A tf 'J Ax A A, 2 -x AA— l , 3 - 

^ y< A a tf y Ax 7 As z - x a a - 1 , 4 - A a a a 

tf y Ax £ A, 2 -xA;l/- 1 , 5 - A A AA tf y Ax 
r >As 2 - x - 1 , 6 - A A AA tf y Ax 7 A, 3 
-xAA— i , 2 - AA AAtf y Ax7 As 3 10 

- 1 . 4 - A A A A tf y Ax •> a, 3 -x A;l/- 1 , 5 

- V s y< A A tf y A'x 7 a , 3 - x A A— 1 , 6 - A A A 

;n-:y Ax 7 As 4 -xaa— 1 , 2 ~aa A;Hf y a 

- ^A 4 - X A A - 1 , 3 - A A A A tf y A x *> A v 
1 , 2 - Ax A A - 3 - A A A tf U Ax A As 1 , 2 - 
yi AA 4 - A A A tf y yzyi A) 1 , 2 - Ax A A 

- 5 - A A A tf y AA- >>A 1 , 2 - y'xAb- 6 - 7: 
A A tf y Ax £ A , 1 , 3 - Ax A A - 2 - A A A tf >J 
Ax ? As 1 , 3 - Ax A A - 4 - A AA tf y A - £ 
A, l, 3-AxAA-5-AAAlAAAx7As i, 20 
3 - Ax A A- 6 - A A A tf y Ax <■> As 1 , 4 - Ax 
A A— 2 - A A;b tf y Ax vA A 4 - AxAA— 3 

- A A A tf y Ax A As 2, 3 -AxAA— 1 -AAA 

tf y Ax A A, 2, 4 - Ax A A - 1 - A A A tf y Ax 

7 As 2 , 5 - AxAA- 1 - A A A tf y Ax vA 

2, 6 -AxAA- 1 -AAAtAJ Ax^As 3, 4- 
AxAA- 1 -AAAtfy AxAA, 3, 5 -AxAA 

- 1 -AAAtAAAx^As A 2, 3, 4, 5 — °> 
$ A AA A y Ax fy A s A 2, 3, 4, O-^VAA 
AAA y Ax? As 1 , 2, 3, 5, 6-^VAAAA 30 
tf'JAx^As A 2, 3, 4, 5, 6— ^AAAAA 

tf y Ax vifwsn^o 

[0 0 2 1 ] (i i) A 5 £VD *y Ut-tVu 
Mtflf^tA N, N' — A A AAA 5. A Ay 7 As 
N-xAA-N' -AAAAAA'V'J 7A N, N' - 
Ax AAA 5 A'V'J 7 As 1, 2, 3 — h 'J A AAA 5 
AAy-^As 1, 3, 4-h'J^AA5AAJ^A 
1 -xAA— 2 , 3 - AA AA 5 AA'J vA 1 -x 
A A— 3 , 4 - AA AAA 5 A Ay vA 1 -x AA- 

3, 5-AWAA5AAy A As 2-iAAl, 3 40 

- A A AAA 5 A Ay vA 4 -xAA- 1 , 3-AA 
AAA A A Ay 9 As A 2 - AxAA- 3 - A AAA 
A A A'J vA A 4 - AxAA- 3 -A AAA 5 A A 
'J ^ As A 5 - Ax A A- 3 - A AAA A A A 'J 9 
As A 3 — Ax AA— 2 — A AAA = AAA 7 As 
1 , 3 - AxAA- 4 - A AAA 5 AA'J 7A A 
2 , 3 - A y x A AA A A A 'J A A N 1 , 3 , 4 - h V 
x A A A A A A 'J As A 2, 3, 4 -Ah A AAA 
A 5 A A y ^ A, 1 - xf;A 2 , 3 , 4 — r y A AA 
A 5 A A 'J 9 As 1 - x A A- 2 , 3 , 5 — My A A- A 50 



(8) 1 1 -3 2 2 7 5 9 
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A A AAy ^A i-xAA-3, 4 , 5 — h V AAA 
A A AAA vA 2 — xAA— 1 , 3 , 4 - F V A AA 
A 5 .A A 'J A As 4 --xAA- 1 , 2 , 3 - F V A AA 
A A AAA 7 As A 2-AxA/b-3, 4 — AA AA 
A 5 AA'J ^ As 1 , 3 - AxAA- 2 , 4 - AA AA 
A A AAA As 1 , 4 - AxAA- 2 , 3 - AA A A 
AAAAy^A,, 1, 4-AxAA-2, 5 — AA AA 
A A A A" y A, 2 , 4 - Ax A A - 1, 3 - A AAA 
A A AAA A A, 4 , 5 - AxAA- 1 , 3 — AA AA 
10 A 5 A A'J "JAss 1, 2, 3 — h y X A A— 4 — A A A 
AA^Vy>As 1, 2, 4 — h y x A A— 3 — A A A 
A A A A ! J r >As 1, 2, 5 — h V x AA— 3 — A A A 
■i 5 A A y AA s 1, 3 , 4 - h <j x A A - 2 - A A A 

A 5 AAA "y As A 3, 4-A'JjAAA AAA 

A 2 A* A 'J •> As 1, 4 , 5 - h y x A;b- 3 - A A A 
A A AA'J ")A A 2, 3, 4, 5-^VAAAAA 
A A A'J A AI|/jWe»fl§ 0 
[0 0 2 2] SA SlSig^M{*MttJATAA^ILT 

20 ®7ks 

Mf*WA!iA^A-As xAA-As n-7°n; V- 
As AA7°D/V-A^/A^tf StiSo 
® A h >m 

IWAiJ-bbA A AAxAAA b AxAAA 
h >s y< AAA A 7*A.AA h >|^tfAll§ 0 
@x— A;UM 

Mf*Wtii A'xAAx— AAs xAA— n - An tf Ax 
— tAA x AA- A V An tf Ax- A As A-n-An 
30 tfAx-AAs AAV An A Ax-AAs n-7°ntf;l/ 
A V An tf Ax— A" As ->AhA>i^A A hA->x 
hA>-xA>s A'A^yxAyf#WBti5„ 
*TM$l<A JiJg^^JS^JfOs /As >^A 

-A^wen^o cn5«Dii(±s m&Tfezg^LT 

[0 0 2 3]£J,£AA mn, (1) NH, MF, igAK 
iS^O^-a-Wc QOH^Sn^^s Atts (2) QO 

umtKBmmom^mcNH, mf„ n^inx.§s ^ 
fctcfcDtf^ns mna, (i) , (2) vAnto^s 

10 Afcil-^s tBItLTffflA M^Bs Ps As, 
SbT'&SNH, MF. ffi(D^s ?§^©?g»lSA^ 
*9^<*l^ AA5.s (1) *Uy$fSLl/\ 
[0 0 2 4] CO±ItAs MU0)NH< MF, ^ s QOH 
^©t ■> AnAAAgf* AS S * 5 tf s 8f A AK/Sg^^ijn 
%-&<t$>g&\ SA liR t/A%- ; )^Atyt. SFS 

mm^mMLT^z,'&mmh\ $As sii^nh., 

MF. ^s QOHigcAtb*&gEM£^ATM£AA^ 
A s s HS<D#^iJffl±s -^^fWAWLT^AtAe 1 
0%«rt©jifijT-S§ci:^a$ At\, QOHffiOjgjg 
,0 -\0?§PStt-|g«A^^^s «?S<tLTWfflAs M 
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WB. P, As, SbT?£3NH< MFn *B0$£ % ffi 
8K©*§Pfi^s&DiS<&^©T, utlSONH* MF 
. J6*fflV>5*&fcl4^q&;l/ItXt4, Q0Hi6tfNH< 
M F „ ififcftf S^l/JfrZ? 5 %Wrt©iMf 'JAWS U\ 

[0025] k^ssm, aft , wu-mmoM^. 

£?$ L < it 2 0 ~ 5 0 °CT& t) , $ fc, SfSflf K 
tt, S^Sfci t)g*>3*\ il'f, l~2 4B#fgk 
S L < 2~ 1 0BffgT£§ o ftfc, £iSH7l£, ISit 

^^o«li\ c©*&, umtmuxitw& 

[0 0 2 6] SJS4^%T?$«QMF. iSt, 11 

f^»?7r£/c#>, cn*»«-p-iHi*v'.Lai5|^ 

Tk-n-yn/V-ybs 7k — (77° 

-o-itt 7Tf±, ?ktf 1 ~2 omi%T$.0. L 
<«#}tf3~l 0ii%-c-feS o ftfc, m^T»L/c 

< C ttf7f5. 
[0 0 2 7] 

m d mm m tc us s n § t, © t* it & v \ 

(lOfiMl) ^Xi^^XxHeNH* BF< £10. 4 
8g (0. Imol) ^H-D^D, X7-7-77»L 
*IMfrr h ^x^l/T"^— A 1 . 3 6 m o 
l /k g*«tt7 3. 5 3 g£rlTU fflTfiKTSK 3 

/7b777r-<7A2 1 . 7 1 g (0. lmol)*S 

fto 9 9 saxt) 

c © f b&4* ^ ©^£$ tl It 7 * y 5 D v f- / 7 7 7 ~ 77 » 
ffi L Tc £ C 5 £T 1 0 0 p p mttTT?$ t> fc. C 
0. 6 5 mo 1 d m : ' 7°D fcf Uyij- #7-— h ifM £ 
%%.&M*%fflfeLfctCZ* 10. 6mScm"' 

t^mtcit<. m^mmsmv s'' -c^mm^n^tc 

£ £ 3*iffi!&g 1 m A c m" 2 ©^©SfftffllMtffi 2 . 8 
V, ilTcfilMfiZ-3. 8V (vs. Ag/Ag* ) m 

ttf%tA J z%e>ft%:^mm*mc 0 mi) 

[0 0 2 8] mmmz) t7l77X3tNH< PF 
i £16. 3 0 g (0. 1 mo 1 ) ^I+DHy/, 7 7- 

1 . 36mol/kg *JS» 7 3. 5 3 g £?IT U ?g 
T*S7&* 3 0#K*#Lfc o n-*U-x/S#L/-*- 
*ffl«/'»T**®*», 7j<£7i>a#tt7V7°P7V-;t/£ 



C9) 1 1 -3 2 2 7 5 9 
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7^77_n2 7. 52g (0. Imol) ^#fc 0 (IR 
♦ 9 9 

C (Dit^^cD^fmmt^^-y 7 □ v h 7' -7 7 7 ~T'7> 
tff L 77 1 l. 5 fTlOOpp rattTT-S o fc 0 C Otg^ 
0. 6 5 mo 1 dm" 3 'fuM\yyii~t^~Y t 

u mmmmztwfe Ltctcz, 9 . 6 m s c m "' t 

tm\zM < . W§ liSS 5 m V s " -e5xWJS£fT -3 fc t 
7 5«?5tta, : g 1 m A c m 2 ©Bf eMttiMWlii: 3 . IV, 
10 il7cfiJH{u-3. 8V (vs. Ag/Ag* ) 

[ o o 2 9 ] mmm s ) 77s 77x3 k n a s 

17, £2 0. 7 0 g (0. Imol) ^ItDlRD, 77 
-7--7«f$L7j/7?>, 7kKlb7 ^7x7•;^77 ; e-. r >' 
iAl. 3 6m o l/k g7jcjS«7 3. 5 3 g«TU 

mymrm. 3mmmwLrc 0 p-7u-x^#u-7 

-£ffl^T7k£S J i7I, 7j<^^«$^777°n7V-7b 

20 m^A3 1. 92g(0. lmol)*Sft. 

7 (Df bM^f7cO^M^!i:7 * 7 7 P v h 77 7 7 -T?# 
Iff bfctC?>±T 1 0 0 p pml7T~efeofc 0 i.£DM 
0. 6 5 mo 1 dm"' 7°P if Vyij— YWkh 
U W.%.fcmm%m%. LfctCZ, 9. 2mScm" t 

#mcm < , nmmm 5 m v s " ^mm^fj^tc t 

7 75«MtSg 1 m A c m 2 ©^©^fbWWfii 3 . IV, 
iS7COffltffi-3. 8V (vs. Ag/Ag' ) £tm\C 

30 ^^menftv^ftiis^fcc 

[0 0 3 0] (^JiM4) tXS77XntNH( Sb 
F 6 £2 5. 3 7 g(0. 1 mo 1 ) DflXy, 77 
— 7— T?fl|f$L4^e., 'kmt-f- h 7Xfil7>t-7 
Al. 3 6mo i /k g 7]<?trt7 3. 5 3 g£STU 
»T»7^ 3l^(Ha^Lfe. P-7U~x;7^b-7 
-*fflVT7fc%S5fe^ 7k^>;!#t?7V7'n/V-;b 
^mv^'CmWLX, ^^7Wn7>'f ; E>iT k 7 
x^77€-7A3 6. 6 0 g(0. Imol) *ff 
fco OK* 9 9 %J7±) 
40 7£0lb^tl^O^M^tt73f-77PV h7 , 777--7J-^ 
^fLfcfccl^^T 1 0 0 p pmWTe&ofc. 
0. 6 5 m o 1 dm' 3 7° P 7 7 7 7j - • ^; ~-bt§®.£ 

u wmmmzmfe Lrctcz, 8. 2 m s c m"' ^ 

^tifif < , ff 3 lilJt 5 m V s "' T^ffiai^fcfx o fc £ 
7 5Wf[|tfS 1 m A c m 2 ©Bf ©^{bflKWfi 3 . IV, 
STxiMfi-3. 8V (vs. Ag/Ag* ) fc^C 

Mi- l, f - ©ra t, ^««is*©/^^ * tf- 7 //• 

[0 0 3 1 ] (HSIM5) /7S7777PtNH< B F 
50 4 £ 1 0. 4 8 g (0. Imol) £|f DIXD, 77- 
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^-VM¥¥b^ff^, *IWtN-x^;i/-N' 

-Y5 2V'J^A 1 . 8 2mo l/kg^*/-;WS«S 

4. 8 7gWTU »T»7Sx 3B#HHt#Lfco P 

■7 P * »>H N - x^;l/~ N ' - ^ 5 £V U 
")il9. 8 0g (0. lmo 1) ^ife„ OK* 9 9 

frTL/cfcC^^T 1 0 0 ppm«TTf*?fe. C<Difi£ 
0. 6 5m o 1 dm" 3 ~7u M Vyft— hMW.t 
U LfefcC?, 15. 7 m S c m"' 

fc^iittflf < , $m mm s m v s -u^mm^n^ tc 

t C 5««EfBS 1 mA cm' 2 ©BfOfWtfllWS 2 . 8 
V, STCflMfit- 2 . 5 V (vs. Ag/Ag* ) 

[0 0 3 2] (1±$5M 1) ^77fy^»77^3t, 
H8F. 4 2Mfi%*?g^2 0. 7 4 g^'ff DIjXD, X* 



[01] 
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>7Al. 3 6mo I/kg7jcjS«7 3. 5 3 g ^ST 
U ifFimit 3ffim«L/i 0 D-^y-x;^b 

9ift L X , MM-r !- 7 7Mn * £ ® x h 5 x =f-)\>Y y 
-tx^A2 1 . 7 1 g#|#7c 0 ClOffl^O. 6 5 m o I 

d m 3 7°n t: b > # - # h mm tU »3 (MS 5 m 
v s " ^«BH^*ff -d t c 5^*fi»*^ < mmcwim 

[0 0 3 3] 

BSE©**] #fg93fc«fcft(£, ia^gfttuIE*a^-x 
* AQM F „ VUfclBlta-f SieHIR UcWM 

spiffs cfcft^tS,, 

[BffiOfWftl^] 

[H 1 ] ^fflM 1 t'W^titt (E t ) 4 N B F 4 0 H © 

[02] ttlSMl Tlf 5>ft7c (Et) < NBF1 OH© 
r/n k° b>*-;K^.- h Affile o^T©5M'JSSSo 
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*ffc / V vsJ<g/Ag+ 



